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(54) IMAGE DECODER AND IMAGE DECODING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an MPEG 
down-decoder where deterioration in image quality 
due to an inter-image is eliminated. 
SOLUTION: A reduced inverse discrete cosine 
transform device 14 executes 4x4 reduction IDCT to 
MPEG data when a DOT mode is in a field mode: A 
reduced inverse discrete cosine transform device 15 
executed IDCT to all coefficients of a DOT block 
when the DOT mode is in a frame mode and an image 
is an intra-image to separate the block into two pixel 
blocks corresponding to interlace scanning and 
executes OCT to the two separated pixel blocks 
respectively. A reduced inverse discrete cosine 
transform device 16 a executes 4x4 reduction IDCT 
,to MPEG data when the DOT mode is in a frame 
mode and an image is an inter-image. 
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/u^ y V^^^rf 5 - <i:tr J: 9 , m^W^^-t ^ 1 1 hi^ 
•t- ^> 7^ <7> S a ^ ^6 ^ M — r^' ^ ffi ;^ 5 i® jft 
[0 0 4 2 ] K^- K^^/h^g|^3i?-Y>'^ 

^SI^^if'O'^M^g 1 4 n, yi. KDC T^ — 

r^l^bTtci: p ^giScc;) 4 X 4 (0^^£7:);t^-^c^^l|®^;:Ii^ 
±se(7>4,#,t75RS^ = i^'r' >'^/(%?JS:{cg':3#^/jsi^BIft = i^'f 

>^*^^ft P :i i: tc J; , 1 ocOD CT-y D 5/ :Jr2i^ 4 X 

ii::*rfE](D^4tSzi^ 1/ 2 . 5/2- --ir/^O^jJ^hA:? 
^ — Kt;D;§-ilii^(OSii::;^[£](7>{2:+a:ii 1 , 3 ■ • - hfii 

^« -tt*^?^^. m^$n/::rtei/-r-v— <o h s/T^'p^-f- 
zi^ KT-{i, 7fe^iiJ?S 1/2 <7>ilj5!l) cotttii^J; 
teu-i'i'-co h Kco$fe^7i»^ 1 #g 2# 
{^&Tg^^O ^ 2(;:)Iii3S) (T^'^'ra&tSci:?:?'?, $t 

^4 u-f — o h s/:/^^ ^ — /u K(7)5felg}!i>b 3 #g t 4# 

mm CtetiTi? 3(75iSi?i?) (T^fe^BsS^Ji^S^-fi- — <0 7}5 h A 

[0 0 4 3 ] 7 U-A^- K^-r :^ h 7i®tfeiS/biS?iSS^ 
t;? -V' rj p y ^ . 7 l^ — A D C T ^— K TfSflr^f 1f 

ns, 7u-A^- K^-<> h7MI{s^^®/^^^K«ni^^' 
>s^^^?gl5(i. 7 1 — ADC T^— K-c^e^3-^^^' 

M^r'ffp. -eur. 7 ix— A^— K^Y V h TlSffeilB^h 



:?2j^4 X 4 (T^mmii-^mivL^ix^n^mM^^'^^-^^ 

2 • • ' bt^i'o . -^-^^ ^—/\^ Y(D^mm(r>m'^i5^ 
iO&TBi^ 1 . 3 • ■ 6, 

[0 0 4 4] /i^3, Z (757 U- — A^— K^-f > h 

[0 0 4 5 ] 7 u — A^— K^-r ^-c?'— Mj^feiftg^J-i^^^ 
= >S'^^g 1 6 . A;'?^ fyh;^^y-A 
(75^^ D y n ^ :^ i^, 7v A D C T ^— K TfS^ =r i^ 

^??f -^itr-H^ ^ nr- > — ® tgix»^ s^t-^jc^ 

TL^, 7L A^- KMl' ^-^^-Mta^/J-i^^^^-y-^ 

^'^^^gl6(g:, 7 1 — ADC T^— K-CSil^^i*->f 
^/^^Ti^^irfc-v ^nyD:>/^f^t75Sx 8Mco{Ji^^:>^ij^ 

^Sr^TPo ^Lr, 7 u— A^— K^-T iij^a^/h 
^gi 4 •c^i3j;L;t^m^fa^i®^coili^co&ta^(^& 

tS(Diii^^e,=3t-t-s„ r-it*:?^, 7 i--A^- K>^'f'>' 
7 7 V <D^mn<n^^is^<r>MLn±'^ 1 /2. . 5/ 
2- • -i^/^o. if-VJ^y^—r^}^<r>^mn<r>^\K'^^ 
(Dm^t"^ 1 . 3 • • ' h-^i.^. 

[0 0 4 6] C(7>7 U' — A^— K;^'^ I^;?"— 

*g^J^j£SK^=iif v^^^g 1 6 O^aSlcov^TIi. -t 

[0 0 4 7 ] ^JO^^a 1 7 Ci, 7 <f — K^— K^^/K 
i£JKfc = i^-<>^^^g 1 4 . 7^ — A^— KM-O-h 

-e(7?'t'^ h7iijfftS:-e6r>t^7L'-A^^!; 
I8lc|&^-r6, ^raS$5gl7Ji, 7-<-/UK^ 

- K^^/^i£^Bm3i^'<>'^^^sgl 43^^71— a^ 

- >- -iiifgiiJB/hiESieSc 3 -^^ >r v^m$Sg 1 6 ic 
v^-lUfftT^j^^^tcfi, -etTJ-f v^-ilifftf^. 7^ 

— K^— K^l&^t^a^g 1 9 3l!:iMi7 U- — A*— K 

^ffif,^?i«sgg2 otcj; -o^^n^at^^khtL^mmm^ 

^^LT. 7^-A^*-y 1 8{ClS*ft-r5» 
10 0 4 8] 7-f-yU K^- K^a&#4t«^Sgl 9tt, 
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[0 0 4 9 ] •7l^-M.=e-Fm^tmi^^m2 0l^. -r 

SiM&c7>#.3aiij^{C5Fl-Lr, y^y ^—^ir Ki:/^^ h a 
^ >f -^i- K i or^ (Dfitg-fixiiJc^^^igr \^tzy^X' i / 4 

«^g2 OfC^i?Sil^^g(S3j5^n7t#.5Siiifi6|i, ;fjQ^'^ 

[0 0 5 0] iit?5:^3^ • teta-rtv^iiE^s 2 i (i, u 
mi^m^- {icim-rixmiEmmz I 

it. h y-fy^ — /L. V <D^m^^^\M.:>5^<r>^Hlf^ 1 / 
2. 5/2 /KhA^^* — /L- K(0^®3R(?5 

^iEr^f^OfeTg;!^ . 3 • • • <t ?'£5SmJ5?t6S!i)fft 

tid^O, 2, 4 • ■ • ^/^t?, .-J^ H A:7^'— KeD^frlH 
^(7>^ii::^fS]<DteT@25^ 1 . 3. 5 ■ • 5 0: p icM 

iE-t-So ij^?'^^-m§-rixMiE5se2 Hi, 

[0 0 5 1 ] 1 <75^iScO?i5fig(Otirefe^-^$£S 

SiSMilSS^rMP EG 2 -CMSiJEE^ Lfc f-;/ h h M — A 

[0 0 5 2 ] 0#*{C. ±|E:7 A^— >r V h 711 

[0 0 5 3 ] /ife, C<75 7 L' — A^— K^<>' h ^IH^gi 



[0 0 5 4 ] J-f. 1 y n .:x^rja3g{cot^ra§^i-^,o 
[0 0 5 5] 7 A^— KM-r V h 7!S^6i*g/h5^fS^ 

[0 0 5 6 ] ^T. .yT'S 1 tCj^t^r. -lOlOO 

^ y si ^"Cgicpf-^-^^ ) tc^LT. 8X8(7>£^PIS^ 
( I DCT3 X 8) ^fr?, i^Si^^i-t^-r 
v^^iSr^Sc^tcJ; 13. 8 X 8 <75^-§-$ixfciij07^— 

f^coH)^^ — X 1- X8<!: trig^ic^-r* ) ^r^#a 
[0057]if5!l/^T. ^7^;;7'S2 tCiSt^T, ^ (7> 8 X 

aUT, .^r/ifiL^^{C3t^J^r;Lfc4 X4 60 j/r^-f- 
yu KOMj^T^a ^ i , ^U^aU^^tC^^jCl? Lfc4 X 4 

^OmUT. h y^y K(C^ft;L/cii)^7^n 5^ 

^^^(St-t*^, ■gtlC:5rrS](c 2 7-t' vgtotii^-x — 

X2«!:, 4 V e — ^ X 4<t , eTW^gcT^iij 

^v^— ^X6<i:> 8 ^-fvi co®^-x — ^ X8<i: S:^ CI ffi 

-rs, /"i^, DC TT'c 5. ^(7)^]ii5S^^afisLi^St{c 

^J^:Lfc2 otOSisRyct s'^^tc^^Sii-^^S^. £tT7 

[ 0 0 5 8 ] gtt^T, i/:rs 3 {c^3v^T. 7-f— 
k^^lt^i 2o<oiij^y a i^^^-en-^'titcjfet br 4 x 4 

(7>i^^^-^^Y (DCT4X4) 
[0 0 5 9 ] ^V^T, ^7" lyT'S 4 iC^Dt^T. 4X4(0 

tptOT^-f, ) c^i^^J5)S5>^PJ3?lt , 2 X 2(0«|®z3-^-< 
>'{S!8fcji^P3«i^.^ix6i®^7'cr i:t- 5, ^rti, 4x 
*4(75p^^3-t^>r >^^^Lr^^^ix?i:;}? ^-uy ^—iv K 

#tE;^fSl<7>ig^=rit-'<>'^^Sr z 2. Z4, Z6, zs^L 

TigcptciT-r. ) 2X2coffi|^=i 
[0 0 6 0] SSl^T, 5^:^S 5 (Ciit^T. SS^.'^Sc^^ 
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2 X 2(D^mn='\^^ (I DCT 2 X 2) $:tf 

9, 2 X 2 C0i£ie^=r4^^ VS^^-r5C<t (CJ: f? , 2 
X 2(75^:^$ixfciiig5T^— ^ x' C H K<75 

( 0 0 6 1 1 .^t^r, s'^s 6 {cjo(,^T, ^5/^7 

[0 0 6 2 ] £^±0;^ T^^-T'S l-^7^i/7'S6 Ttf U 



[FS'] = ^ 



A B D-E 
A-C-D E- 
A C-D-E- 
A-B D E 



^fi^hmf^^Hh 4x4 (DDCTZfa y^^^Bt-t^ Z. 

10 0 6 3] s/t, y ^—j^^" h 7\m%^A^ 

A^^^T^i/T^S 6iTt7>iya y ^jdiM^ 1 OCO^t^lJ-^ 

Ii^T<75r<:i |C.^-t-^T?lj [FS' 3 ^. lO(7>DCTy = 

^(T^JMsRv^— x' (x' i-x' 4) ^'i^hZ t^^X- 

[0064] 
1^1] 

F G H f 
-F-G-H-J 

-F G-H J "CI; 

F-G H-I 



[0 0 6 5l {BL. rco^ (1) ICiot^-C. A^Sitm 

t 0 0 6 6 ] 
[*6:2] 
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A 1 d=-Lh=4- + ^ 
V2 4 4 2V2 



B 



^ cos^+cosfg 



E= 



COS-^ - COS yI " COS. ff - cos^ 



1= 



'^-COsfi + 3C0sfg + C0S^ 
4 



COS 



^_ COS-g— COS^ 



c= 



COS^ - 3C0sfg " COS - COS j| 



COS - COS + COS ^ + COS^ 



J= 



COSj^+aCOSyg -COS^+COS^ 



[0 0 6 71 O^iC. 2 T^a ^^^tCOl^ra^i- 
[0 0 6 8 ] 7 KM-fv h ^urtfe^/hi^aiffc 

CODC T^D i^^^^fiX^ 1.^*5^5 4 2 0 7:4- 

nmrn'^ (Y) coDc T^D ^d5A:ti^n"5o ^^^^ 

(Y) cODC T^n j/^' 0 <tDCT^a ix^' 2 
tt^ysat^i-oXXti^n, pCTZ^a y^, I tD 

[0069jS-r, ^T^j/T'Sll tC*5^^T, 2 0(OD 



X 8<^m#^tvytiij^-r-^ X (B#ra&*j(cirj<7>DCTy 

I 0 O 7 0 J SK'.^T. s^^S 1 2(C*5l/^r. 20(D 

DC TTT's i/^'cDS X 8 coili^v^ — ^ X ^. ^lEl^f^tC 

r s'^:^^ — X 8 COiMsgy n J/ ^ i , j^tTSU 

u/i-^c h a :7 ^ — vu K(o s x 8 <nm^z/a y 

3?rtfl^{C^<OD C n :y ^ ^i^ib, :^i|[:;b-f£l{C: 1 7 
-f 1115^7='— 5?' X 1^, 3 7 Y ^BiOili^S-r — ^ X3 

^, 5 ^'f (OEii^v^— cS' X5^ . 7 V § cDiijjS 

Y > g iOiii^-r— ^ X u <!: . 5 T-f :xacoiij3g^— ^ X 
y^y —v'L' KEC^J^ ore 8 X 8 <7>ili5g^= i/ 

fS]tc 2 7 >- B OtS^-r^— ^ X2 t , 47'<V3tOtij9S 
■7^— <5'x4i:. 6 -7 -O- g tDiii5^7='— ^ . 87'1'>' 

3(7)1®^-?" — ^ X8^<£r^0 ffiU, 3^^ra6*](c^^(7?D C T 
^p-y^.^>^. ^iS:^fSitc 2 ^-t* >'g(^[i)3j?7='— X 10 
4 -7 (DiHs^-T^— X i2<!: . 6^'<>B(Dmm 
■7^"^xi4<t, 8 7 ^ >'g(7>iij5ST^— ^ X lei: ^Sr^ 9 a 

10 0 7 1 ] ^i,^T, :^X7:/S 1 3{c*5v^r, y-i — 
/I- K^PKL^ 2 oc;? 8 X 8cOIlI§gya :y -eix-^ntZ^^f 
LT8 X 8<0^iK^3i^>r'>S^^ (DCT8X8) 
5o 

( 0 0 7 2 ] ^i/^T, j'TTS 1 4 ^c*sv^r, 8X8 
tE:;5-rS](;?^m=i'9--<>'^«$r z 1, Z3. zs, zj, ■ 

Z9- zil. 3 13. z 15^ LTia=t^(C;^-ro ) OSJJgt^ 

6!M3f?^= 7^ ^-re, ^^iv 8 X 8copsf^=Ii^^'.>^ 

^'>^^®:^Z2/ Z 4. Z 6. Z 8. Z 10. 2 12. Z14. 2 

lei LTE^IC^T^-To ) <Dmmf&^i:m3\^ , 4X4<D 

mwc=^ ^^^'^^^fi^^mm^ Jh,i>mm':f a yi; t-r^, 

[0 0 7 3 J m^^X. :^^y':fS 1 5{C*3t.^T. ifig^^ 
$^^0^S[=^-^^-< ^ra§K^>t 4 x 4 (751S3S:?'ci 

^n^ixicjtf LT. 4 X 4oi$^@^3i^^' (id 
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CT4X4) ^no. 4 X 4(7y^mn=^^^ ^^^^^ 

[0 0 7 5 ] giiO^T^ ^T^S ll-x^T^s'^T'Sie-C 

(^■>^[A B 

A 



[0 0 7 6 ] ^7^1. 7 A^— K^-r h ^[ijfifegi/J> 

6J;^T<75Tt (2) fC>^-r^T^] CFS' ' ] 20<75D 
[0 0 7 7 ] 

C D] -(z) 

[0 0 7 9] 

m4\ 



4a+3d-e+f+g H-a-!-2b-c+d+e-i-3f-g 

4a+3d-e+f+g 2-a+b-d-f-3e+f+g 

4-a+d+e+f+g -a-b+d-3e-f-g 

4a+d+e-(-f+g -l-a-3c-d-e-3f-rg 

4a-d-e-f-g a+b+d-Se-f-g 

4a-d-e-f-g l+a+3c-d-e-3l+g 

4a-3d+e-f-g -l-B-2b+c+d+e+3f-g 

4a-3d+e-f-g -2+a-b-d+3e+f-l-g 



l+d4-e-f+g -2a+2b+c-d+e+f+g 
-1-d+e-f+g -b+d-e-f-g 

-l-d-3e+f+g -b+2c-d-»-e+f+g 
l+d-e-f-3g -2a+2b+c+d-e-f-g 

-l+d+3e-f-g b-2c-d+e+f+g 
l-d+e+f+3g 2a-2b-c+d-e-f-g 
l-d-e+f-g 2a-2b-c-d+e+f+g 
-1-t-d-e+f-g b+d-€-f-g 



[0 0 8 0 ] (gfcsj 

B 



2b-2c-d+e+f-i-3g - l+2a+b+d-e+f +g l+2a+d+e+f-g 1 +a+b-2c-l-d-e+3f +g 
-2b-^2c+d-e-f-3g -l-2a+3c-d+e-f-g -l-2a-d-€-f-g -a-2b-c-d-3e+f-g 
-2b+2c-d+e-f+g -l-2a+2b-c+d-€+f+g -l-2a+d-e-3f+g 2-a+2b+c+d'i-3c-f+g 
2b-2c+d-e+f-g l-2a-»-b-d+e-f-g l+2a+3d-e+f+g -l-a-b-d+e-3f-g 
-2b+2c+d-e+f-g l+2a-2b+c+d-e4-f-»-g -l-2a-d-fe+3f-g -2+a-2b-c+d+3e-!-l-g 
2b-2c-d+e-f+g - l+2a-b-d+e-f-g l+2a-3d+e-f-g l+a+b-d+e-3f-g 
2b-2c+d-e-f-3g l-2a-b+d-e+f-rg l+2a-d-e-f+g -l-a-b+2c+d-e+3f+g 
-2b+2c-d-t-e+f+3g l+2a-3c-d+e-f-g -l-2a+d-f-e+f+g a+2b+c-d-3e+f-g 



[0 0 8 1 ] 



c 



4a-3d+e-f-g 
4«-3d+e-f-g 
4a-d+e-f-g 
4a-<i+e-f-g 
4Q+d-fe+f+g 
4a+d+€+f+g 
4a+3d-e+f+g 
4a+3d-e+f+g 



2-a-i-b+d-3e-f-g 
l+a4-2b-c-d-e-3ffg - 
-l-a-3c+d+e+3f-g 
-a-b-d+3e+f+g 
l+a+3e+d+e+3f-g 

a+b-d+3€+f+g 
-2+a-b+d-3e-f-g 
-l-a-2b+c-d-e-3f+g 



-1+d-e+f-g 
•l-2a+d+e+f+g 

l-d+e+f+3g 
-l+d-3e-f-g 

.+d-e-f-3g 
-l-d-3e+f+g 

-1-d+e-f+g 

1+d+e-f+g 



-b-d+e+f+g 
-2a+3b+c+d-e-f-g 
-2Q+2b+c-d+e+f+g 

-b+2c+d-e-f-g 
2a-2b-c-d+e-i-f+g 
b-2c-i-d-e-f-g 
b-d+e+t+g 
2a-2b-c+d-€-f-g 



t 0 0 8 2 I 1^7 ] 

D 

-2b+2c-d+e+f-r3g -l-2a-r3c+d-e+f+g -i-2a+d+e+f+g -Q-2b-c+d+3e-f+ff 

o^To*^"^^"®"'"^* -l+2a+b-d+e-f-g l+2a-d-e-f+g l+a+b-2c-d+e-3f-g 

^^-^^-^■^^-t+g l-2a+b+d-e+f-rg H-2a-3d+e-f-g -l-a-b+d-e+3f+g 
-2b+2c+d-e+f-g - 1 -2a+2b-c-d+e-f-g - 1 -2a-d+e+3f-g 2-a^2b+c-d-3e-t-f-ff 

2b-2c+d-e+r-g -l+2a-b+d-e+f+g 1 -hSa-i-Sd-e+f+g l-^a+b-rd-e+Sf+g 

-2b+2c-d+e-f-hg l+2a-2b+c-d+e-f-g - l-2a+d-e-3f+g -2+a-2b-c-d-3e+f-c 

-Zb+2c+d-e-(-3g l+2a-3c+d-e+f+g -l-2a-d-e-f-g a+2b+c-t-d+3e-r+g 

2b-2c-d+e+f+3g l-2a-b-d+e-f-g i+ga+d+e+f-g -l-a-b4-2c-d+e-3f-g 

[0 0 8 3 ] ^7t. rose (2) iZiS\.^X, a-gf^. ^S^hi^gl^ ^ V^^^S 1 5 "Cli , H 5 U/t ^ 

to 0 ® 4 ^ tz^^{ztt. m^f^'A{cm\^xit±td.^7' -yys i i ~ 

V— rn(3-5- (0 0 8 6 ] o^'tc, u-— A ^— — iH 

(0 0 8 7 ] r(D7U-i.^-K^>r>:J'-iij.fi6i*g/hdg 
C=COS^ SiSt='i^'<>'^^^al 6T IS, DCTyn ^/^oPS^ 

[0 0 8 8 ] ^/t, C(0:7u— KM-O-^J^— iljift 

(1) — (3) 3o^o4^la^7D^^i"i^}i*^^f p,, 
g=QQg35 [0 0 8 9] ii) m\M.:^\^<r>i^mzm\.X. i&i$l<D4 

[0 0 9 0] (2)' m\KyT\^(ommzmi.x. 8.-^i^X 



f=COS^ >^''^-c«^fgrt?f*a^^fTt.\ :7-f-/i. K^- K^IS/hi^ 

-ro^Zl 10 0 9 1 ] (3) ^ii::5-r3]o^§^8S:{c5^fur. 8,^,^r 

^, ^ s':?'^^'— Ki: .1^ h A7-f — K^(7>:^}eu 
[0 0 8 5 ] /^jo, ±157 U-A^— K^-O h^®® r, ^:n^iXC07-r — Kf^-CiS|?i^pgt$i£lS^nt^. 7 
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Bz uyi^m.^fiRSi®fi6(^i®3R(75fetg i fH&tg coil) fife 
(0 0 9 2 ] C(7)cfcp^^ (1) — (3) coir^rixii^co^ 

i^f^tT^ffitad^ 1 . 3 • • • bf^^^ 
[ 0 0 9 3 ] i^±co^ 5 {c;s:^B^(75^ 1 (OHJSOTf^Sgi;? 

h y-fy -i—f"^ K<:jK hA^^— Ki:<^-eix-e*mc4 

W-^L. :7 — ADCT^— KT-ti, i--— A5>lit^ L 

-rs* wCOMl^m^^g 1 0 Tfi. z.<r>x.b\^y —}\^ 
KDCT^— Ki: ^ u- — ADCT^— K i: T?^/^ 5 isa^ 
^^t5/t*:?, ^t/^U^Siijtfez5^^f a-f ^cS' i^— 

5 :i i:?*^< , yi^o, 7" ^- —yi^ KD C T K <^ 7 
•^-ADC T^— Y t'^'^'^\^f^m^o:>m^^^- t-t 

. 0 Q I 

^ 0 110 

JT 0 1-10 

^10 0-1 



[0 0 9 4 ] c<75Ti)^^-^^ei 

K/Ui^y -t'Xco^{cS&^-<:J' h/i-:a^Oiit^(/Dm^^ 

1 0 0 9 5 ] fiis. iiSEim^fe^^-^sei o-cr±, 7^-- 

;u K^- K^SS/^^SiB: = i^'f >^?fe'ilg 1 4 (D4 X 4 

i'T^S 1 — T'S 6 J: 5 1 j; ^^3lfc J: 
S^/J^^SS^ = -!?->r v^'^itjif^. t,tL. :7tx — A^— K 
v^-iMte$B/J-iS!i^^=ri^f v^^^S 1 6*04 x 

( 0 0 9 6 I ^Jx.ti. Wa n g 60r/U=^ y XA (#^3C 
IS^ : Zhong DE Wang., 'Fast Algorithras for the Discre 
te W Transform and for the Discrete Fourier Transf 
orm"', IEEE Tr. ASSP-32, NO. 4. pp. 803-8l6> Aug. 1984) ^ 

[0 0 9 7 ] y-(-/^^h'^'~y^mmA-i^mn=^-^;<:^n. 

1 4 ^^?ll^=^-r s^ta^j^. Wa n gCOr/i-=i'y X 

A^^vNT^^ii-si, £irco5t (3) {zm-rjLo^z 

[0 0 9 8] 
[^9] 



[c |]"'=[C3]= 



[cf] 



[cS 



1 

0 
0 
0 



0 
0 
0 

1 



0 

1 

0 
0 



[cf]=[cj]^ = 



[cf]= 



-c 



L ^ 



1 1 

.V2 ~V2 . 



1 0-1 
0 1 1 



"V^ 0 0 

0 0 Ca 

a 



Cr=COS(r>f) 



1 0 
0 1 
1-1 



(3) 



[0 0 9 9] 1! 6 iCT'-r — /u K^— K^^e^hiS 

A^iS^ tfc^g-^ (75 :7 a— -(75$a3S7n — 
1 fi-hm9<Dm'm^ 1 4 f - 1 4 n ^Mlr^T, iSSiI 



[0 10 0] y\^-j^=e-¥m^ i^\''7m^t(^n-mmn 

Wa n g(7>Z/^=^y XA^^^^T^^-r'5^, UtT(75^ 
(4) C.^-r<i: 
[0101] 
[?Sri oi 
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[FS']= -fi 



41 



10 0 0 


1 


0 


1 


0 


0 0 0 1 


0 


1 


0 


1 


0 10 0 


1 


0- 


•1 


0 


0 0 10 


0 


1 


0- 


-1 



10 0 0 
0 111 



J 1 



A 0 0 0 

0 D 0 0 

0 0 F 0 

0 0 0 H 



1 0 D 

0 0 1 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 1 0 

0 0 0 



0 0 

0 0 

1 0 
0 0 
0 0 
0 1 
0 0 
0 0 



0 
0 
0 
0 
0 
0 
0 

1 



[M2] = 



'l 1 ol 
1 0 ij 



-1 1 0 0 0 0 
0 0 10 10 
0 0 0 10 1 



E 0 0 0 
0 G 0 0 
0 0 B 0 
0 0 C 0 
0 0 0 1 
0 0 0 J 



(4) 



( 0 1 0 2 ] {5 d (D^ (4) {;iol,^-C, A-- J li, 
[0103] 

mil] 



A= 



F= 



cos|— COS^ 



^4 ^ 4 2^2 



B= 



COS^+ COS + 3C0S y|- COSyl 



^_ cosj^-acosfg-cosYg-cos^ 



E= 



COS - COSyg - COS ^ - COS^ 



COS - COS + COS -f COS yI 



1= 



COS - COS^ + 3C0S fl + COS yI 



COSj^ +3C0S yI - COS ^ + COSjI 
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a - 1 5 j RV^m l^^h-mi 3 iO;tJ0^^ 1 5 k - 1 5 w 

(0105] (Ib 2 (D^m<DBm oific. ^^m<n$^ 

0. hum i<7>\miSim'^^m:i 0 tm-<om0.mmiz'z> 

[0 1 0 6 I !sf8ic,i^i-j: 2 

[0 10 7] ^<Dmmm-^^^^3 on, z^i^^titz^m 

^iS^^^Si2i:, D c T:/^ ^ ^(D^S-^^^rlcfi^^t^ 
7^yr^r5a-(t5>i$a^^t:^?gi 3 :7^-^uKDCT 

yi^Xh-:>X:7 U- — ADCT^— KTSKft = -^^ >'S!^ 

^SE^-r^T'u-A;*^!; 1 8 A^^yis 

9<t, 1 8^i^l5tSLyt#HgIIrfi^i^c:7^- 

— K^K^I^iKISS 2 0 ^ . 7 U — ^ y 1 8 {cKtS 

co^ m ^^6Sco OH ® ■r'— ^ $r tti ;^ -r $ iij **^S^g 
3 4 <l:^<lS^Tt^6o 

[0 10 8] K^- K^te^BliiEi®yhiSfrBI^=i 



-/u KDC T^— KrBifir=i'y-^ u 

7 -r — j-L- K i /-J^ r A :7 —/u Kco^iS[:^fc](;>iijs?io&ta 
/-K ^ ;^ i-S) (c ^ L T fs^ (7> 4 (75SK^ = -th Y (c S ^ 

iS:^rS] co^iii5g(^5i^urti, 1/4 mm^<r>{iLn^iE^ 

fi, 3/4iM^^t75tt7B^giE^tt9. -eUT. ^:i±(75i: 

^!lj^c75^iE:^rS](7>li^S;d^ 5/ 4 , 13/4 * • • t 
[0 10 9] 7 1/-^^- K^>r h'yiU^fStgMiE.^ 
h y — ^ n^n ^ :7 i^ — A D C T ^— h' T 

m^hi^mn=^-*)'-^ >^wm^3.2n, ^u-adct^ 

X 8®<7){S%-^fc:d^,i^^ia7tD C n 5/ iz$^ UT,. ?3F*ffl 

<r>^mim<Dm\S.:^(^<Di<L^t^ 1 y 4 . 9/4 • • • 

4, 1 3/4 • • ' t^j:^mmmiSiStmiiSi crte^Yi- 
[0110] T'u-A^e- K^'<>'^^'•"Mi^ft^2ta^iIEi^e 

hy— AtT^-T-^rn-^^nj/^ii, :7 A D C T K^C 

IS/hiePSffi:^-t^'<>'^^^g 1 6 r±, yi — adct^ 
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:^rS](0<StS;d^ 5/4 . 13/4- • • t^^i>mm^^m. 
[0111] K^- K^Sii#?i«^Si 9l;t, 

^tf{E^t-5c c<7):7^"/uK^-K^i&^i^m^ai 
to 1 1 2] K^Sii^^im^g2 Oti, -7 

2 0ii. :7 u-A^^ y 1 8 tcfats^n-ri^-5Sm^S¥^ 

( 0 1 1 3 I Hi^^i^^gs 4 li, Apf^yis 
n, 7 u— y 1 8 ic^&jSEfi^tLrt^siilfaiAi h j/:r 

[ 0 1 1 4 J '^^?^(75^2(7)^SS(7)?^^ig(;5tirfift^S-^$5g 

teSMTfift^MP EG 2 -CmiSiE.^ LTilf-yh^hy — A 
5:, =S^-r5<i:i:t>(Ci/2(75^ffeSf^iRS^J^LT. mm 

[0115] O^tc. i:IE:7^— /I. K^— K^ffiti^fiE 



[0 116] y -f-/'-- h'^— h^mi^n^iEis^hi^^m=' 

[oii7j^-r. ^rs/rs2 itcisi-T. z<Di-:> 

i~ y si t-'C^'^'tC^i-^ ) (c^LT. SxscoiSfS^ 
^r^f-r^-^^ (IDCT8XS) ^n?, i^lS^^-thY 

[OllSjirol/^T. ;^xyrS22 ^C*5l^r, Z<0 8 

iU^v^— X ' 1, x' 2. x' 3. x' 4^ LTS^^tC 
[0119] J^iiCO^^T" J'T/S 2 1 — ^/TT'S 2 2 «?:> 
/J^^^^lf^=ri^'r'>'^'^^g3 ir-(i, r -/i- K 

^^^j^-r i> z t t-X'^ 

[0 12 0] ^fc. P^^'-ZL' K^- K^tetmiEiSg/hi£ 
^-^^^a 3 1 T-(i, 0 1 1 (c^T^-TJ: 
U±(D^m^ l'^(Dn^^] (4 X 8ffita^$iE'l pCT^t 

[0 12 1] one, JbI2:7>f-yu K^" K^^te^^IE 

4 xsfe+B^tiEi DCTnm<7^w:^^m^mi 2ic?f 
u, CC04 X s<4t@^iiE I DC m^jfcot^r^ig-t- 

5o Zc?54 X S&tSMiE I DC Tft^JJi, :/nh^?''<.7' 

[0 12 2] ^ -r-, Eifism^^ga orfi. ^1 3 • 

(a) (;.^-rJ: p/i;JSS»if$t^<oiS5^«SiS«^, 0 1 
3 (b) tc.T^-rj; 5?'jrfS^^^i^n-x^:7^yu;$r{::j:. 

*? ^titim^^if$\^(7> 1 / 2 co^l¥{g^^cog^^?^i?^a 
<7>i/'4fi:TB<;5iii5»fiI^r^^5rii^-c#5i 9tc, ai 

3 (c) tC^-TJ; 5^£4f^cO;^— i^^T'y V^^^Srn 
[0123] ^^^^3 3 I \Zi6i,^X, -j-^ 

it, 12 1 4 Ic^-r J: 9 tc. hJ^K^arcoj?)^ 
^^r^r^RitC (57-1) / 2=2 S^IJJiLT. 2 9f@ 
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^S^LT, 5 71^(7>F I R P^-f /U^t?3Y >^Vt^x^;^^ 

^ft c 1 - c 5 7 ^^t^-t^^ 
[01261 ^<r>:^7- y^^Z ZX^i^WL^k\.1^y ^ 

[0127]^l,^T. >^Xs/rS3 4^Ci5^,^r. 5 7 jS 



-rs 1 4 i® 1^:7^/1.^^^ c' 1 



' c ' 14 0 



-0.000413627 0.0039B78 0.00229913 -0.016080 -0 



I0128J CCT, 7a:-X;7^-/U^5r^f^^ ^1 

6 t^.^i- ^ 9 tc. A :^ ft ^ N ffiF {cj^f — -'^ — > :/ y 
ft^-^f§6fc*^{cii, 7lc.T^-rJ:p{c. A;^fi^^ 

4f^r{C;^— ^^i^-^'T'y V^LT, ^ coft^d^ b 1 / 4 ffi 
to 1 2 9 J 5 7iS(75{|(i^^:^t-5>^c 

'f:^7>!'yu^J^c i-c 5 7d»cbf^;iE^nfci 4m<^y^ 

/i^^m^c' i-^c' 1 4fi. j£ir<^H: (5) 

[0130] 

[S:i2] 
00939227 0.0561242 0.119497 



0.095091 0.017216 -0.0190084-0.00554409 0.00518009 0.0014488-0.00122162 



•-(5) 



[0 13 1] 5 {c;i?y 7i-X:7^/u^^f^^L 

fc^, K^C04 X 8&t@^$iE I DCT^f 

^ , .-jf h A :7 — /u (t: 4 X 8 ffitaMiE I D c 

[ 0 1 3 2 ] h ^yT'^-f-yU Km£0 4 X Siti^m 

tC, '^y 7 3:— X^.^^fxf- 1 4 iS0 7^ A^'^S^^c' 
1-c' 1 4 7&^b. 8t3iigd5l/4 . 9/4, 17/ 

' 25/4 S« -0.00M 136S? 0, 003387B 0.00228913 -O.OJSOaO -QJOOSBSm ti.0til2t2 0. 1 l«4ff7 



4, 2 5X4mnt^J:^Smi7y^^^^*)tiiL, 4X8 

^4 X 8te^S1tiE7^'/t.:$^^, SlSIC^T^-fo 
[ 0 1 3 3 3 ^'J^i^. JiSStC (5) (Dl 40CO7^/l.^ 

(0134] 
[^13] 



17/4 £1 
1/4 B« 



O.0C229913 -0.016080 -0lOO»328? 0.0&61242 3.119487 
-0.00933227 Q.aUIZ4Z Q. 1 19407 
0.119497 



OL09Q091 



W»MlO.017ai« -40180084 -aoa554409 (100518000 0.0014468 Ml.OOIQlfla 



"(6) 



[0 1 3 5 ] ^ C6) (Dm^il-h 4 X 8tet@MiE7-f 
^^T?^J^Sr5RaOSi:, i^iTo^C (7) -vm-tXy^^nnt 

0.L1MS7 0.(55001 aO 17216 -ao 190084 H1j00554400 

-O JJfSSBS n 0.0M1243 0.119497 aOSeOSl 01117318 

aa0320913 -aOlHBO -0^)0039337 aa5ei243 0.119487 

-O.D0O413677 0.0039878 O.0Q22S013 -OJHSOaO -000939227 



(0136] 
(*1 4] 

ojoo»]aoo9 o^i44aa -ouaoi22i62 

-OlO] 90084 -a005G44G9 OffiClBDOO 

.0.08W81 0.017216 -a01900a4 

aOU1242 O.U94fl7 0096091 



-(7) 



[0137] r t7>5C (7) -C;^L^^:4 X 8tet9^fiE7-i' (0138] 
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0.561919 0.447153 ae09»9 -0.0895917 -aoZBOTOi afl8435ff7 <U)068128 -0.00574453 

-0.(DeZi07 0J18559 0.4810f7 0.366915 a0eM29 -a0733453 -OLOBigaa 0J)lB8ff7T 

0.00831777 -0.0611172-04)380645 0227457 0484291 038538 aOBff772 -OJm0364 

H).001640M 0.0158178 0J0fllI843 -0.0596162 -a0372542 01222615 



0L473982 



-(8) 



0J77178 



(0139]^LT, yy'S 3 6lZi6\,^X. 8X8 

[0140] 8X8tO I DCT?t^Ji_bIE5C C8) 



0.353553 0.470969 0.376964 

0.353553 0^119 -0.244534 

0353553 -0.154747 -1424687 

0J53553 -0.437751 0JM7694 



[ 0 1 4 2 J — .-K h 7" — /U K^C0 4 X 8{4;jr@:jg 
IE I DCT^T^J^rftj^t-rS^g-a-tCfi. S^^^^y^S 3 7\Z 

[ 0 1 4 3 1 .^5?t-T. -jy^S 3 8 tCiot-T. 

l*iilSAi3/4. 11/4. 19/4. ZTXAm^t 

[0144] -eur, Xt^j/^S 3 ^{C^ii^^T. sxs 
^mi-^^io-^, ^^hJ.:7^—/uh^M<r>4X8iiLnmi£l 
[0145] Z(DXoiZ.P^y'-yyS3 1 — Xt^^t^S 3 

X 8 ftte^iE I D c T n^\^r^f^-ri>z <t t# 

[0146] giJiiO.i: 5 {c, -yu- k^- K^te^S^^ 

iE^@/J^i£^KS^=r■t^'^'>3E^^a3 1 -cli. ^<7?4x8'f4 

iE:^i^ii(D{(J:t@i^ 1/4. 9/4* • ' iift^ . if^VJ^y 
>i—i^Y(r>^m^<Dmm.-^^(TyMLnt^^/ 4 . 13/4 

[0 14 7] _bI27L A^— Kffi'O'h^Iir 

[0148] /^i5, 7 K^-r V K ^iSfiBffi^a 



0.ia2ff77 -0.0419176 
-0^39214 -O.0SB8264 

0.327887 0.101844 
-0.M183I47 -0.156849 



^4 X 8<75tetati]E7 -r/u^ ^^^{^'a-h>-ii:.^4 x sffl 
Ti^IE I DCTff3?iJ*i. £irtO^ (9) JC;^^-^ V/^H^ 

[0141] 
[?S:i6] 

-0ir79OS23 -0.0025452 -10123689 

0.0447449 0.00283145 0.0032419 , 

-0X689048 0.00729624 -10053086 "(9) 

0.0892456 -10287812 0.0126261 



[0149] ^T, 1 .;:/^^^{cov^T|ft^t--5„ 

[0 15 0] 7L — V h7iii^fe&ti4tiE|g 
W^iggi^rT-?^-^'>'^^g^^g3.2(c^i. gll 9{C,-7^i-^9 

[0151] ^-r. ,y :7'S 4 I ^Ci5^^T. r (7> 1 o 

-fio wSl^T, TT'S 4 3 tCiol^T, y-^—f^^Y':^ 

SSLfc2oco(i(^:/c! Lr 4 x4.cosg 

^='^'f V^^^r-rS. fiSl^^T. ;/rS 4 4 {Cfcl,^ 

4 4^X(D^m.\t. S 3 tC^i- 1 y c J/ 

(0 1 5 2 ] ^3^^/^r. XT^ y^T'S 4 5tC*5V^T. h j/:?'. 
y-{—f\^Y\znVC-ir^m^-f^yir\z^\^XXt.. 1/4 
ili^^(7>tt+SMlE«:^S 2 X 4&ffl^f IE I DCTfr^J^r 

HiSSyn s/^'tC^ LTfi. 3/4 ili55^(7)&^i^tjE^f 

5 2 X 4(4:^B^^iE I D CTfr^iJ^^u^T. ^i£[;^fSjc75iii 

-tco i 5 f::mf\-mmL = i^ V^^^^^T p C i: J: 9 . 
2 X z<n^m^-^ C h s'r^-r-zu K(C5it;r>-rs 

v^'-^^rx' 1, x' 3<i: L-r0c^D{-^i^^ ^y^^ jKFj. 
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4. 9/'4i:/>i?, J}^ hApr^-^^f,'co:g.fiJ^(75Si|[;g' 
^Slco^!ZTB^^ 5/4 , 1 sy 4 tfi^mmi^iSi^mik (r 

[ 0 1 5 3 I .I52t^r, S'T'S 4 6 tCiot^T. hs^r 

[0154] i^±O^X:yrS 4l-P^X5'7'S46(7> 

^^€:ff 5 r itc^ 9 , y^—j^^-Ym^^b^m'A 
[0155] ^rc. 7 '^ — A^— K^-f* >- h 

:;':^S4 ld^f3^X5'y^S4 6 1 otT^ft^U 

[0 15 6] o^(c. :7 u-A^— K^-^ > h 

5-Cifl?^2}?ft*:>nS 2 X 4{4^BliSlE I D C T n^?i](7>Kff 
^^m^m 2 0 L , - 2 X 8 fSTS^IE I D C T ^rJ^U 

-0.00236073 D.04265fi Q.115S45 0 0B507U 

[0 164] ^coj: ? fcj^y 73i-X:7-f /i^^^f^^L 
fc^. ^ — /u Kffic75 2 x'4^tatiiE I DC Tff 

^Ji. ^ h A7>r — /^ Kffico 2 X 4&tg^tIE I DCTfT 

(0 1 6 5 J ^-r, h ^—JUh'm<OZ X4te^Sl^ 

IE I DCTft^fJ$:f^j3t^55&'^tCfi, ;^7^2/rS5 5tC 

c' l-c' 67l^b, ffifiii££i^l/4, 9/4^^9^/^ 



10157] Mir. :^Ty^S^ Kcist^T, -^-f ^^r;^ 

hmisL^^j.rt:^fs^m\z t (n-d /2} ^i-jl. -e 

^^r^raifiitc (2 5- 1) /2= 1 2^S'JbT. 1 3f3 

(0 15 8] ^^^^r, ;^7^i/:/s 5 2tc*5t^r, J^a^fc 

"t"^, 1 3 Mcoy-r V y ^ r- $:i$frsi^^— y 

— ^^UT, 2 5®<7>F I R:7'w/U^(;>-f'>'^^/u^5£::i§: 

^f^;T!t-t*5o C<7> 2 5 1^(75-^ v^^yL'::^^:;:^:^:!!! 2 2 
-To 

[0 15 9J^l^r, :y7'S 5 3 iCioV^T. Cf??-!' 

{li^^c 1 —c 2 5$rf^^i-5, 

[0160] rtD^x s/^S 5 3 T'f^fijj^ix^^^/U^ 
;6^:?'n h -< ^y ^ /'^^ t^i:^^ 

[Ol6l]S5l/^T, ^7^-;/rS54 (Ciol^T . 2 5 I'S 
cO^^/I^^m^Src I-c 2 S^^-rs^a S^.Y >^7^' 
i-^ 6m<7yy ^ yi^i^'S^c' l^c' 6 I? 
L. yf^V y =^-xy^/^^^^j^f^'r^^ 

-{^y^/i^^c l-c 2 sd^Psf^j^fe^ixrci 4m<Dy^ 

10 16 3] 
[^17] 

0.0105278 0.00328946 "(lO) 

6J;7tc. ■?:n-t*n2 ®t73^®:^:^ 9 t±iL, 2 x 4 fe^S 

[0166] (10) <D&m<Dy ^ /u^ 

[0167] 
[^18] 



9/4 CM HJJKE36Cr73 0J042BS5 0.1 LS645 afflSOTl I 

V4 U 0.1L5645 0.0850711 OiHOSZW o!ooa28948 

(0 1 6 8] ^ (1 1) c0^ftA^^b2X4&^g^^iE7-< [0 16 9] 

/i-^nn^^^^Sit. ^^T<n^ n 2) -om-r^o^irf [^19] 

an5645 O.0B5O7U 0.010527B 0.W3289M 
-0.00236073 0.0426S5 0.U5845 0.0850711 ' 

[0 17 0] Z.<D^ {12) -C^U^Z X 4tt^^gjE7 O^anntfS:^, 

^^^^nn^iEmt-t^t. £iro^(i3) {ztt^-tx [0171] 
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1^2 0] 



0.5561Q6 
-O.00979515 



0.409Q85 
D.1769B4 



0.050^46 
0.479834 



-0.015B183 
0.358977 



(13) 



[0172J -eur, ^/T'S 5 6 {Ciol>T, 4X4 

[0 17 3] 2 X 4 CD I DC Ttf^Jt iSE=C ( 1 3 ) "C 

0.5 0.470528 0.0402801 
0.5 -0.318943 -0.1S6819 

[0175] —yj. h i-7>r — h'm<r>2x 4iiL^m 
IE I DCT^f^iJ^rf^/Sti-S^g-g-tCJi. yys 5 7 \Z 

'i^ y :7 ^ ^ X5^g?$iX?t 6 10(75 7- ^' /L-^^^fc c ' 1 
[0 1 7 6 ] .^l-T. ^xs'^S 5 StCi^t^r, 

[0177] ^UT, ;^7^ s'^S 5 9 {diJol-'T, 4X4 
(D I DCTtf^lJ^, ^C0 2 X4fe^a^^iE7^/l^;?^^lj^ 

^^{:f-e-?^-tr. 'i-^ r a:7^-/u K^(7>2 X 4fe^iMlE I 
[0178] i^iO^ 5(C^7^2/7'S5l-XxyyS 

_blE;^7^S'rS4 ^ 2 X4ffi+a^iE I DC 

[Ol7 9Jo^-{C, 2 7^0 :x;^^3g^co^^T|ft?^-r 
[0 18 0] 7 U — A^— K^-r >h ^tSafe^^SMiEi® 
/J^iel«^ = '^^-1'>^m^a3 2{C(i, ^ 2 4 (ci^-TJ: 5 
t-. S5A?t8!Sii!tg$rff^?!f-^<t:bjt f ^ hx K y— A 

ayn i/ ^7)^4 0(7?j!^SjxSs5>(ODC T^a ^ 2 

9fc^;i)^$^^T^^53&'^(cli, nm.f&^ (Y) (ODCT 
iX, ^/t. DCry n 5/ 1 D CTT'a 3^ ^ 3 tjS^Jtt 
[0181] ^r. Xx-yT'Se ltC*5U^-C, 2 00D 

?^iz:Jc8 X 8<75:^^f;: = -^^^':/Sf^^^y^^ iee^»=ri^ 
-O^mSr-t-S^ <!: J: I? , 8 x 8 (7?^^-^$ n^tlilsSJ-r 
X t ii-e^^. SS^^T, X7^5'7'S62tc 

fcv^T, 2 ot758 X 8 (7>iil9»7=^— ^^:7^'— K^>SS-r 



ij^f 2 X4<0&Tg?iTE7>r/i-c?i$:^(t'^*?-ti:/t2 X4 

[0 174] 

{^2 1 ] 
-0.0704137 

0.0996611 



-(14) 



ufc 2 o<D 8X8 (Dmm-/^ ^ ^n-e'nic^ttLT 8 x 

8 0^^=r-^^Y>'^^^t-5, i^'.^T, :^r:y:?'S64 
idifci^^T, 8 X ScoSt^^i^^-^-S^^^LTffibiX^ h 
y^y Ktc^jccr-r^, 111357" n toai^m-^^' 

m^\^. 4x 4<7ymi^^^-c i^i^.^fi^hmjiz^h,^^Mm 

[0 18 2] i:^J.}l<D:^T yZfS 6 l;i^<bXx^rS6 4 
•y-fS 1 \t^h:^'r y-fS 1 4 ^X'<D^mtm—-r^h 
[0 18 3]^^V^T. j/T'S. 6 5 iCdSV^T. h 7^ 

y ^—/\^v'(7>mm':^^ y^{z.yi^ti.x\t. iy4mm^<o 

m^niE^-r^ 4 x8ffi+9liIE' l D CTff^^iJ^r^l^T. 

^^rffpo ^/t. ^ h M.y ^ ^/i- ]^<r>mm':f ''a y p \zs^ 
LTI;J, 3/^4M5R^<;>^4+@^tjE^-r54 X 8&^@1gIE 

^®^^i^>f' ^-^^JSrfT ? C irtc J: , 4 x 4 ^7>OI^5^l7='— 
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